Lipopolysaccharide modulation of dendritic cells is insufficient to mature dendritic cells to generate CTLs from naive polyclonal CD8+ T cells in vitro, whereas CD40 ligation is essential.
Many cytotoxic CD8+ T cell responses are dependent on the interactions between CD40 ligand on the helper CD4+ T cell and CD40 on the APC. Although CD40 triggering of dendritic cells (DC) has been shown to mature the DC by increasing the level of expression of costimulatory molecules and inducing IL-12 secretion, the precise mechanisms by which CD40-CD40 ligand interactions allow DC to drive CTL responses remain unknown. We have used an in vitro model in which naive polyclonal CD8+ T cells can be activated by bone marrow-derived DC to investigate factor(s) that are responsible for this CD40-dependent generation of CTLs. DC modulated with agonistic anti-CD40 mAb (aCD40) are able to generate Ag-specific CTL responses while DC modulated with the microbial stimulus LPS alone do not. We compared the Ag-presenting capacity, levels of costimulatory molecules, and release of cytokines and chemokines of DC modulated with aCD40 to that of DC modulated by LPS. None of the factors assayed account for the unique capacity of anti-CD40-matured DC to drive CTL but this model provides a simplified system for further investigation. Although we attempted to use an LPS-free system for these studies, we are unable to rule out the possibility that very low levels of endotoxin (<20 pg/ml) may synergize with CD40 ligation in the generation of CTLs.